Background and Purpose. The purpose of the present study was to examine the interrelationships among physical dysfunction, selfefficacy, psychological distress, exercise, and quality of well-being for people with osteoarthritis. It was predicted that exercise would mediate the relationships between physical dysfunction, self-efficacy, psychological distress, and quality of well-being. Methods. Participants were 363 individuals with osteoarthritis who were 60 years of age or older. Data were collected from the baseline assessment period prior to participating in a social support and education intervention. A series of structural equation models was used to test the predicted relationships among the variables. Results. Exercise did not predict quality of well-being and was not related to self-efficacy or psychological distress; it was significantly related to physical dysfunction. When exercise was removed from the model, quality of life was significantly related to self-efficacy, physical dysfunction, and psychological distress. Conclusions. Engagement in exercise was directly related to physical functioning, but none of the other latent variables. Alternatively, treatment focused on self-efficacy and psychological distress might be the most effective way to improve quality of well-being.
The Interrelationships of Self-Efficacy, Psychological Distress, Physical Dysfunction, Exercise, and Quality of Well-Being among People with Osteoarthritis
Osteoarthritis (OA) is a joint disorder, characterized by degeneration of cartilage creating joint pain and stiffness that worsen over time, most often affecting the hips and knees and leading to disability [1] [2] [3] . OA is the most common form of arthritis and affects close to 27 million Americans [4, 5] . After the age of 65, 60% of men and 70% of women experience OA [6] . OA is a leading cause of chronic pain, disability, and functional impairments [6] . Besides joint replacement, the most effective treatments available for OA consist of a combination of pharmacotherapy and behavioral self-management techniques [7] . Behavioral interventions have been shown to reduce the severity of symptoms associated with OA [8] [9] [10] . Behavioral treatments are largely focused on pain reduction and management and facilitation of mobility and physical functioning [11] . However, several factors affect the success of these treatments, including exercise, physical dysfunction, self-efficacy, and psychological distress [11] . These factors have been examined individually for their impact on quality of well-being in the OA population but have not been examined simultaneously. Physical exercise has become widely recommended for individuals with OA [12] , because it has been related to longevity [13] . Devos-Comby et al. [11] conducted a metaanalysis on treatments for OA and found that exercise programs reduced pain, improved physical functioning, and enhanced quality of life among individuals with OA. Despite 2 Arthritis this, close to 44% of adults with arthritis report not engaging in exercise [6] .
When mobility and physical functioning are impaired, individuals are less likely to engage daily activity. People diagnosed with arthritis report less daily physical activity than those without arthritis [6] . The Center for Disease Control (CDC) reported that approximately 80% of adults with OA have some movement limitations that affect daily activities [1] . Physical dysfunction is related to reduced quality of life and lower self-efficacy [14] [15] [16] [17] , which is defined as a person's belief in his/her ability to influence events that affect his/her life [18, 19] . Increased self-efficacy for physical activity is associated with increased participation in exercise for people with arthritis [20, 21] . Having high levels of self-efficacy is associated with higher quality of life, decreased pain, and increased activity among people including those with OA [22] [23] [24] .
Psychological distress is another factor that is associated with exercise and quality of life among people with OA [25, 26] . Evidence suggests that anxiety and depression are related to reduced functioning and to lower levels of physical activity among the OA populations [26, 27] . Although depression may pose barriers to activity engagement, physical activity has been shown to improve its symptoms [27] and is a common focus of behavioral therapies (e.g., behavioral activation). Alternatively, improvements in depression are also likely to lead to increases in activity levels and quality of life [28] .
The purpose of the present study was to examine the interrelationships among physical dysfunction, self-efficacy, psychological distress, exercise, and quality of life among people with older adults with OA using structural equation modeling. These variables have not been assessed concurrently in an older OA population. It was hypothesized that physical dysfunction, psychological distress, and self-efficacy all would predict probability of participating in exercise uniquely and that participation in exercise would mediate the effect of each of these on quality of well-being.
Method
2.1. Participants. Participants were 363 members ( = 233 women, = 130 men) of a large health maintenance organization (HMO) in Southern California who were 60 years of age or older ( age = 69, SD = 5.6) and had a physician's diagnosis of osteoarthritis (OA) that was confirmed with radiographic evidence within the individual's medical file. The participants were primarily Caucasian (92.3%), married (72.7%), and retired (75%). Nearly 29% of participants reported having completed a high school education or equivalent, 40.2% reported several years of college education, and 25.4% had obtained higher degrees or other professional certificates. Participants' median annual income ranged from $20,000 to $30,000. See Table 1 for additional demographic information.
Measures

Demographic Variables.
Participants were asked to provide a brief demographic history, which included their [30] . Its three subscales are mobility, physical activity, and social activity. The QWB scale has been shown to be a valid and reliable instrument for assessing health outcomes in a general elderly population and in a population with specific chronic or disabling conditions [30] .
Center for Epidemiologic Studies Depression Scale (CES-D)
. The CES-D was designed to measure current levels of depressive symptoms, with an emphasis on depressed mood [31] . The CES-D is a 20-item self-report measure designed to assess depression in nonpsychiatric populations. Studies indicate that the scale is internally consistent, has moderate test-retest reliability, and has high concurrent and construct validity (e.g., 30).
The Arthritis Self-Efficacy Scale (ASES).
The ASES consists of 20 items that require respondents to indicate how certain they are that they can perform various tasks on a scale from 10 (very uncertain) to 100 (very certain), with higher scores indicating higher self-efficacy [16] . Sample items include "how certain are you that you can manage arthritis pain during your daily activities?" and "how certain are you that you can turn an outdoor faucet all the way on and all the way off?" The questionnaire consisted of three subscales: pain, function, and other symptoms. Lorig et al. [16] found that subscale reliability was .87 for pain, .85 for function, and .90 for other symptoms.
Arthritis Helplessness Index (AHI).
The AHI was developed by Stein et al. [32] . The questionnaire consists of 15 items, scaled in a 6-point Likert format from strongly disagree (1) to strongly agree (6) . Participants were asked whether they agreed or disagreed with statements like, "I have considerable ability to control my pain" and "it seems as though other factors beyond my control affect my arthritis. " Cronbach's alpha indicated overall internal reliability of .69 and test-retest reliability of .52 over a 1-year period. Internal consistencies for the two subscales, as assessed by Cronbach's alpha, were .75 for the internality factor and .63 for the helplessness factor [32] .
2.2.7.
Exercise. Participants were asked to indicate whether or not they participated in exercise.
Procedure.
The data for this study were collected during the baseline assessment period prior to participants engaging in a social support and education intervention. To be eligible to participate in the present study, participants had to be 60 years of age or older, have a diagnosis of OA, and be willing and able to attend 10 weekly and 10 monthly meetings over a course of 1 year. Three thousand potential participants were randomly selected from the total population of 50,450 HMO members in San Diego County. Because the prevalence of OA in this population is approximately 50% of those over the age of 60, we expected 1,500 of those contacted to be eligible to participate. Three hundred and sixty-three of the 3,000 HMA members that were contacted by mail volunteered to participate in a larger study and completed the battery of questionnaires.
Analytic Procedure.
Statistical analyses were performed using Stata 12.1. A series of structural equation models (SEMs) using full information maximum likelihood (FIML) was used to test the relationships among self-efficacy, psychological distress, physical dysfunction, exercise, and quality of wellbeing. The primary observed response variable was quality of well-being (QWB). The latent explanatory variables were (1) self-efficacy (SE), (2) psychological distress (PSYCH), and (3) physical dysfunction (PHYS). The binary mediator was self-reported exercise (EX). No changes were made to the measurement factor loading or structural pathways within models; however, as determined by modification indices and conceptual reasoning, error covariances were added to improve model fit. This strategy was decided a priori based upon the likely high interrelatedness of many of these constructs and their components. In order to examine the effects of the explanatory variables on QWB in this sample of individuals with OA, the model fit (using descriptive indices of model fit (e.g., Comparative Fit Index and root mean squared error of approximation)), the standardized factor loadings, and the specific tests for the factor loadings were assessed. Overall model fit was determined using the recommendations of Bentler [33] . Although the likelihood ratio 2 is reported, this inferential test performs poorly as a sole determinant of model fit [33] . Therefore, in the current study, the Comparative Fit Index (CFI; 33) and the root mean square error of approximation (RMSEA; 34) 
Results
Measurement Models for Latent Variables.
The measurement models for PHYS, PSYCH, and SE fit well statistically, 2 (55, = 363) = 51.12, = .6237; 2 (2, = 363) = .74, = .6896; 2 (2, = 363) = 2.87, = .2377, and descriptively, CFI = 1.00, RMSEA < .0001; CFI = 1.00, RMSEA < .0001; CFI = .998, RMSEA = .035, respectively. See Tables  2 and 3 for loadings and covariances, respectively, for the measurement models. The vast majority of the error covariances were subsumed in the PHYS measurement model, because individual items (not scales or subscales) were used to construct this latent variable. (248, = 363) = 888.04, < .0001, or descriptively, CFI = .790, RMSEA = .084, AIC = 32109.794, and BIC = 32507.023. In order to permit interpretation of model coefficients, modification indices (MIs) were obtained to improve model fit via alterations in error covariances. Covariances with MIs of greatest value were added singularly, provided that the covariances were conceptually tenable. For the sequential list of added covariances, see Table 3 . After five covariances were added, the descriptive fit of the model was adequate, CFI = .929, RMSEA = .050, AIC = 31691.573, and BIC = 32108.274; although, the statistical fit was lacking still, 2 (243, = 363) = 459.82, < .0001. Based upon the adequate descriptive fit, interpretation of the model coefficients followed.
The measurement models remained sound within the structural model (see Table 4 ). The majority of covariances remained statistically significant (see Table 5 ). Examining the structural pathways, the relationship between EX and QWB was not statistically significant, = .0718, = .171. Neither were the relationships between PSY or SE and EX, = −.0138, = .081; = .0653, = .217, respectively. In fact, the bivariate correlation between the observed variables, EX and QWB, was nonsignificant, = .0713, = .1756. The only significant structural coefficient was the relationship between PHYS and EX, = −.1748, = .005. Thus, as physical dysfunction scores increased (demonstrating increased physical complications), the probability of participating in exercise decreased. On the whole, this model demonstrates that, in our sample of OA participants, only physical dysfunction (and not self-efficacy or psychological distress) was related to exercise, and exercise was not related to quality of well-being.
Nonmediated Structural Model.
Based on the previous model, EX was eliminated from the model to determine whether PHYS, PSY, and SE uniquely and significantly contributed to QWB. In this model, the MI changes entered into the previous model were maintained, with the exception of the covariances that related to QWB, because QWB was exogenous in the nonmediated model (see Table 8 for all error covariances). This model did not fit statistically,
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(222, = 363) = 406.34, < .0001, but it did fit well descriptively, CFI = .939, RMSEA = .048, AIC = 31132.477, BIC = 31521.918, and CD = .827. The measurement models remained intact (see Table 6 ), and the covariances remained consonant with previous models (see Table 7 ). The structural model (QWB → SE, PHYS, PSYCH) demonstrated that physical dysfunction, psychological distress, and selfefficacy were related largely and significantly to QWB, = −.7910, < .0001; = −.2852, < .0001; = .4267, < .0001, respectively. These relationships are in the expected directions, with greater physical impairment relating to lower QWB, greater psychological impairment relating to lower QWB, and greater self-efficacy relating to higher QWB. Both Akaike's and the Bayesian Information Criteria support the superiority of this model to the model that includes EX as a mediator.
Discussion
In this study, structural equation modeling was used to determine whether exercise mediated the relationships among self-efficacy, physical dysfunction, psychological distress, and QWB and to examine the interrelationships among these variables. The results indicated that self-efficacy and psychological distress did not relate to engagement in exercise; only level of physical dysfunction was related to engagement in exercise. In addition, exercise was not related to one's QWB. However, physical dysfunction, psychological distress, and self-efficacy each were independently related to health status. These findings are consistent with past research and illustrate the importance of these factors in health status [16, 34] .
Exercise was related to physical dysfunction, but because of the study's cross-sectional design, we do not know whether physical dysfunction impaired one's ability to exercise, whether lack of exercise increased physical dysfunction, or whether the relationship was bidirectional. Longitudinal studies are needed to determine the direction of the relationships to better inform treatment efforts. Physical dysfunction was related to self-efficacy over arthritis, which was also related to psychological distress. That is, worse physical dysfunction was related to lower self-efficacy, and heightened psychological distress was also related to lower self-efficacy.
Thus, it appears that exercise is not as important a predictor of quality of life among older people with OA as other factors. One explanation for this finding is that older people with OA may believe that their physical health is unchangeable or is worsened by exercise. Another explanation may be that they believe that their quality of life is only well managed by other mechanisms, such as medication. People who experience greater physical impairment because of their chronic condition are less likely to engage in activities that might improve their condition and more likely to experience psychological distress [28] . The present study suggests that we need to identify the pathways that self-efficacy, psychological distress, and physical functioning take to affect changes in QWB among older people with OA. The results from this study indicate that the pathway to affect QWB may not include exercise. Researchers may be well advised to develop interventions directly focused on improving self-efficacy and physical functioning and decreasing psychological distress to improve QWB.
In the present study, exercise was not related to QWB. The measure of QWB used in this study assessed mobility, physical activity, and social activity. Because physical functioning was related to mobility and physical functioning, it is not surprising that physical functioning was directly related to QWB. However, the fact that exercise was not related to the QWB calls into question the goals of treating OA. Is the goal of treating OA to improve quality of life or to increase longevity? If longevity is the goal, then treatment programs should focus on increasing exercise. On the other hand, if quality of well-being is the priority, then treatment might be most effective when it is focused directly on affecting self-efficacy, physical dysfunction, and psychological distress. The participants in this study had a mean age of over 69. It could be that increasing quality of life is more important for older people with OA, or for others living with pain-related conditions, than is increasing longevity. The model suggests that QWB in older adults with OA is predicted by a person's physical functioning, psychological status, and self-efficacy, but not their engagement in exercise.
The present study also showed that physical dysfunction did not affect quality of life through exercise. Thus, the challenge may be how does one increase mobility and independence while decreasing pain and stiffness, if not through exercise? Perhaps activities that are not classified as "exercise" are part of the answer. It is possible that being active and getting out, but not necessarily "exercising, " are key to physical health as they relate to quality of life in this population of older individuals with OA.
One limitation of this study is that "exercise" was assessed by a single yes/no question that asked whether or not the participant exercised. No definition of exercise was given 8 Arthritis to the participant; therefore, participants may have defined "exercise" in various ways, which may partially account for the findings. It should be noted that the exercise variable was significantly correlated with participants' metabolic equivalent of task (MET) expenditure at later time points within the intervention. However, future studies should include a more comprehensive evaluation of exercise and seek to determine whether this type of model is invariant across various OA patient subgroups. In summary, the relationships among self-efficacy, psychological distress, physical dysfunction, exercise, and quality of well-being are important factors to consider in treating people with OA. As the mean age of our population increases and OA becomes more prevalent in the population, more research is needed to determine how to effectively design interventions/treatments to improve life for those with OA.
